, Z c1,c2 and Z v2,c2 are correct and set as above). Here we correct this error in Fig. 1 by plotting the adiabatic levels of silica for the value of Z v1,c1~3 s that we actually used. This corrected level diagram prompts a correction of the qualitative picture mediated by Fig. 1b unit cells is expected to occur, with a rate equal to the anticrossing energy gap (in frequency units) DE l =(2pB). As Fig. 1 reveals, for Dl j j §2, this rate is very small with respect to the carrier frequency, v L =2p, of the optical field (where subscript 'L' is for 'laser'). Hence, all these anticrossings are passed diabatically in the oscillating strong laser field. The system follows the diabatic terms (shown by the solid crossed arrows in Fig. 1 ) as the field increases or decreases without significant transfer of population between the valence band and the conduction band. This is because the system passes the anticrossings too quickly for Zener tunnelling to occur. Such an anticrossing is mostly inconsequential (almost 'ignored' by the system).
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As the corrected level diagram in Fig. 1 reveals, the gap becomes very large, with DE l =Bw wv L , for the ultimate level anticrossing at Dl j j~1 occurring when the field amplitude approaches and exceeds the critical field strength F crit~Dg ea where D g <9 eV is the bandgap of silica, e is the charge on the electron and a is the lattice constant). The large anticrossing gap implies a large probability of Zener tunnelling between the valence band and conduction band states, which are Wannier-Starklocalized at the nearest neighbours. This anticrossing is passed predominantly adiabatically, as indicated by the dashed parallel arrows in Fig. 1 . This leads necessarily to the lower anticrossing level gradually changing its wavefunction from valence band to conduction band (the well known exchange of quantum numbers in adiabatic anticrossings) while remaining fully occupied. This gradual change can be quantified by projecting the actual filled, adiabatic field-modified valence band states to zero-field conduction-band states as given by Supplementary equation (10) These are virtual carriers similar to those responsible for virtual photoconductivity in semiconductors theoretically predicted 5-7 and experimentally observed 8 over two decades ago. However, the analogy is incomplete. In our case, the virtual carriers are produced by a nonresonant (mostly adiabatic), strong-field (and hence, necessarily, nonperturbative) excitation, in contrast with early work [5] [6] [7] [8] , where they were excited via a near-resonant perturbative excitation. These virtual carriers make the system more polarizable in a static electric field [5] [6] [7] [8] and likewise at optical frequencies. If so, they can account for both the transient reflectivity shown in figure 3b of ref. 2 and the transient current displayed in figure 3 of ref. 1 . In both cases, a strong few-cycle field nonlinearly enhances the strong-field polarization of the dielectric by creating virtual carriers. These respond with increased excursions to a weaker optical field, which probes the resultant enhancement in reflectivity and separates the charges that-after being trapped in the electrodes or within the insulator-subsequently induce a current through an external circuit in refs 2 and 1, respectively. Note that our quantitative quantum model 1,2 fully takes into account this virtual-carrier mechanism. We emphasize that our original interpretation 1,2 of the strong field causing a reversible quantum transition (that we name 'semi-metallization') from an insulating state to one with increased conductivity is valid. It allows one to gain a useful independent insight into highly non-equilibrium non-perturbative processes in strong ultrafast optical fields (see also ref. 9). We note that recent ab initio calculations 10 for insulators in strong fields are interpreted in terms of the field-induced insulator to metal transition.
In conclusion, we have provided a unified qualitative explanation for the optical-field-induced transient reflectivity 2 and current 1 in terms of virtual electron-hole pairs generated by a strong optical field. In sharp contrast with virtual photoconductivity of semiconductors [5] [6] [7] [8] , these effects are induced by photons far below the bandgap and respond nearly adiabatically-in a highly nonlinear, nonperturbative fashionto the instantaneous field, rather than its cycle-averaged intensity as in refs 5-8, as it approaches F crit . This opens up the prospect of exploiting the new effects for advancing solid-state high-speed metrology and signal processing towards the petahertz frontier. 
